Procedures for Cross Asset Management Optimisation  by Deix, Stefan et al.
 Procedia - Social and Behavioral Sciences  48 ( 2012 )  2022 – 2028 
1877-0428 © 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of the Programme Committee of the Transport Research 
Arena 2012  
doi: 10.1016/j.sbspro.2012.06.1175 
7UDQVSRUW5HVHDUFK$UHQD
3URFHGXUHVIRU&URVV$VVHW0DQDJHPHQW2SWLPLVDWLRQ
6WHIDQ'HL[D.DUROLQH$OWHQD$OIUHG:HQLQJHU9\FXGLOE
D$XVWULDQ,QVWLWXWHRI7HFKQRORJ\9LHQQD$XVWULD
E306&RQVXOW9LHQQD$XVWULD

$EVWUDFW
2QHRIWKHNH\WDVNVLQWKHDVVHWPDQDJHPHQWSURFHVVLVDQLPSURYHGDQGRSWLPLVHGFRRUGLQDWLRQRIDOOPDLQWHQDQFH
DFWLYLWLHV RQ WKHGLIIHUHQW VXEDVVHWV DFFRUGLQJ WR WKH H[SHFWDWLRQV DQG UHTXLUHPHQWVRI URDGXVHUV URDGRSHUDWRUV
URDGRZQHUVDQGRWKHUDIIHFWHGVWDNHKROGHUV,WLVDFRPSOH[SURFHVVZKLFKQHHGVIOH[LEOHDQGDGDSWDEOHPHWKRGVWKH
H[SHULHQFHIURPURDGRZQHUVDQGRSHUDWRUVDQGDFOHDUGHILQLWLRQRI WKHVWDNHKROGHUV¶ UHTXLUHPHQWV$QLQQRYDWLYH
DSSURDFK LV WKH GHYHORSPHQW RI RSWLPLVHG SURFHGXUHV IRU FURVV DVVHW PDQDJHPHQW RI WKH WRWDO URDG LQIUDVWUXFWXUH
SDYHPHQWV VWUXFWXUHV URDG IXUQLWXUH HWF 7KLV LV VRPHKRZ GLIIHUHQW WR WKH WUDGLWLRQDO DSSURDFK LQ DVVHW
PDQDJHPHQWZKHUHPRQLWRULQJDQGPHDVXUHPHQWGDWDDUHXVHG WRDVVHVV FRQGLWLRQ OHYHOV IRUHDFKVXEDVVHW LQ WKH
URDGWUDQVSRUWV\VWHPPRUHRUOHVVVHSDUDWHO\2YHUDOOOLIHF\FOHFRVWVSHUIRUPDQFHDQGDVVHWYDOXHVDUHRIVHFRQGDU\
RUGHUZLWKLQPDQ\FXUUHQWSURFHGXUHV7KLVSDSHUSUHVHQWVDQDVVHWPDQDJHPHQWDSSURDFKFRQVLGHULQJDOOLQIOXHQFLQJ
SDUDPHWHUV HJ DJH HQYLURQPHQW PDWHULDOV GHWHULRUDWLRQ SURFHVVHV ORDGLQJV PDLQWHQDQFH SROLFLHV HWF DQG
OHVVRQV OHDUQHG IURP SUDFWLFDO H[SHULHQFHV 'LIIHUHQW VXEDVVHWV HJ SDYHPHQWV WXQQHOV EULGJHV FXOYHUWV ZDOOV
QRLVHEDUULHUVYDULDEOHPHVVDJHVLJQVGUDLQDJHV\VWHPVHWFDUHSURSRVHGLQWRDFRPELQHGFURVVDVVHWIUDPHZRUN
7KHPDLQEHQHILWRILQWURGXFLQJVXFKDKROLVWLFURDGDVVHWVFKHPHLVWRVDYHPRQHWDU\DQGQRQPRQHWDU\UHVRXUFHV
DQGWRPLQLPLVHQHJDWLYHLPSDFWVIURPVRFLRHFRQRPLFWHFKQLFDODQGHQYLURQPHQWDOSRLQWVRIYLHZ

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,QWURGXFWLRQ
0DQ\ 1DWLRQDO 5RDG $GPLQLVWUDWLRQV LQ (XURSH DQG DURXQG WKH ZRUOG LQYHVWLJDWH KRZ GLIIHUHQW
UHTXLUHPHQWV IRU YDULRXV DVVHWV SDYHPHQWV VWUXFWXUHV HTXLSPHQW HWF FDQEHEURXJKW WRJHWKHU LQRQH
PDQDJHPHQWIUDPHZRUN7KHPDLQREMHFWLYHLQGRLQJWKLVLVRUJDQLVLQJDVVHWPDQDJHPHQWIURPDKROLVWLF
SRLQWRIYLHZLQFOXGLQJDOOVXEDVVHWVLQRUGHUWRLQFUHDVHDYDLODELOLW\UHGXFHHQYLURQPHQWDOLPSDFWVDQG
RSWLPLVHFRVWHIIHFWLYHQHVV7KH(5$1(75RDGSURMHFW³0DLQWHQDQFH%DFNORJ±(VWLPDWLRQDQG8VH´
ZKLFKILQLVKHGLQLGHQWLILHGWKDWLQWKHFRQWH[WRIPDLQWHQDQFHIXQGVSURFXUHPHQWWKHGLIIHUHQWVXE
DVVHWV DUH PRUH FRPSHWLWRUV WKDQ SDUWQHUV DQG FRRUGLQDWHG PDLQWHQDQFH DFWLYLWLHV DUH WKH PLQRULW\
:HQLQJHU9\FXGLOHWDO7KHH[SHFWDWLRQVRIGLIIHUHQWVWDNHKROGHUVDUHWDNHQLQWRFRQVLGHUDWLRQLI
DWDOODWWKHORZHVWDFFHSWDEOHOHYHO,WLVDOVRDIDFWWKDWXQFRRUGLQDWHGPDLQWHQDQFHDFWLYLWLHVRQKLJKO\
VHQVLWLYH URDG LQIUDVWUXFWXUH QHWZRUNV DUH IURPD VRFLHW\¶V SRLQW RI YLHZ LQHIILFLHQW DQG FDXVH QHJDWLYH
LPSDFWV RQ WKH HQYLURQPHQW $OO VWDNHKROGHUV DUH DIIHFWHG RQ WKH VKRUW PHGLXP DQG ORQJWHUP E\
XQEDODQFHGPDLQWHQDQFHSROLFLHVHJDEULGJHUHKDELOLWDWLRQLQDQGVXUIDFHWUHDWPHQW7KXV
RQHRIWKHNH\WDVNVLQWKHDVVHWPDQDJHPHQWSURFHVVRIWKHWRWDOURDGLQIUDVWUXFWXUHLVDQLPSURYHGDQG
ILQDOO\RSWLPL]HG FRRUGLQDWLRQRI DOOPDLQWHQDQFH DFWLYLWLHV RQ WKHGLIIHUHQW VXEDVVHWV DFFRUGLQJ WR WKH
H[SHFWDWLRQVDQGUHTXLUHPHQWVRIURDGXVHUVURDGRSHUDWRUVURDGRZQHUVDQGRWKHUDIIHFWHGSDUWLHV,WLVD
FRPSOH[SURFHVVZKLFKQHHGVIOH[LEOHDQGDGDSWDEOHPHWKRGV WKHH[SHULHQFHIURPWKHURDGRZQHUVDQG
RSHUDWRUVDQGDFOHDUDQGVWUDLJKWIRUZDUGGHILQLWLRQRIWKHVWDNHKROGHUV¶UHTXLUHPHQWV
7KH352&5266SURMHFW
7KLV SDSHU LV EDVHG RQ WKH LQWHUPHGLDWH ILQGLQJV RI WKH 352&5266 SURMHFW DQG FRYHUV DSSURDFKHV
WRZDUGVFURVVDVVHWPDQDJHPHQWLQ(XURSH7KHXVHGPHWKRGVDUHLQWHUYLHZVDQGZRUNVKRSVRUJDQLVHGE\
WKH352&5266SDUWQHUV7KH\FRYHUWKHFXUUHQWVWDWXVLQFURVVDVVHWPDQDJHPHQWLQ(XURSHPRQLWRULQJ
DQGPDQDJHPHQWUHTXLUHPHQWV LGHQWLILFDWLRQRIEDUULHUVDQGJDSVLQRUGHUWRILQDOO\GHULYHDFURVVDVVHW
PDQDJHPHQW $FKLHYLQJ WKH SURMHFW JRDOV DQG REMHFWLYHV UHTXLUHV D FORVH FRRSHUDWLRQ EHWZHHQ WKH
352&5266&RQVRUWLXPDQGWKH(XURSHDQ5RDG$GPLQLVWUDWLRQV7KXVWKHZKROHSURMHFWZLOOEHEDVHG
RQ DQ LQWHQVLILHG GLDORJXH DSSURDFK EHWZHHQ LQWHUHVWHG (XURSHDQ 5RDG $GPLQLVWUDWLRQV DQG WKH
&RQVRUWLXPLQWKHIRUPRI
x :RUNVKRSV
x ,QWHUYLHZVDQG
x 'LVFXVVLRQV
7KHGLDORJXHDSSURDFKZLOOIRFXVRQWKHIROORZLQJPDLQLVVXHVLQFURVVDVVHWPDQDJHPHQW
x ,GHQWLI\LQJEHVWSUDFWLFHRIDVVHWPDQDJHPHQWSURFHVVHVDQGXQGHUVWDQGLQJFURVVDVVHW
LQWHUGHSHQGHQFLHVDQGFRVWVYDOXHVWRHYDOXDWHLPSDFWRIPDLQWHQDQFHDFWLYLWLHVRQWKHGLIIHUHQW
VXEDVVHWV
x 'HGXFLQJPRQLWRULQJUHTXLUHPHQWVIURPURDGDXWKRULWLHVQHHGVWRSGRZQDSSURDFKWRFROOHFW
WKHPRVWLPSRUWDQWNH\SHUIRUPDQFHLQGLFDWRUV.3,V
x 'HYHORSPHQWRISURFHGXUHVIRUFURVVDVVHWRSWLPLVDWLRQZLWKFRQVLGHUDWLRQRIWKHH[SHFWDWLRQV
DQGUHTXLUHPHQWVRIWKHGLIIHUHQWVWDNHKROGHUV
x $QDO\VLQJHIILFLHQF\DQGDSSOLFDELOLW\RIWKHSURSRVHGSURFHGXUHVIRULPSOHPHQWDWLRQ

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'HILQLWLRQV
)RUWKHDVVHVVPHQWRIH[LVWLQJDQGQHZRUDGYDQFHGFURVVDVVHWPDQDJHPHQWSURFHGXUHVLWLVLPSRUWDQWWR
LGHQWLI\FRPPRQGHILQLWLRQV7KHIROORZLQJGHILQLWLRQVDUHWDNHQIURPWKH352&5266SURMHFW'HL[HW
DODQGDUHEDVHGRQ UHVSHFWLYH OLWHUDWXUH &267DQGGLVFXVVLRQVZLWKLQ WKH WHFKQLFDO
DGYLVRU\ERDUG7$%RIWKHSURMHFW
7RWDO5RDG,QIUDVWUXFWXUH$VVHW
7KH7RWDO5RDG,QIUDVWUXFWXUH$VVHW LV WKHFRPSUHKHQVLYH WHUPRIDOOVLQJOHDVVHWVSDYHPHQWVEULGJHV
WXQQHOV FXOYHUWV HWF RI WKH URDG LQIUDVWUXFWXUH ZKLFK DUH QHFHVVDU\ WR RSHUDWH D URDG XQGHU JLYHQ
UHTXLUHPHQWVDQGSUHFRQGLWLRQVVDIHW\FRPIRUWHQYLURQPHQWHWF7KHDVVHWVFDQEHGLUHFWO\OLQNHGWR
WKHURDGRUFDQEHDQ LQGHSHQGHQWSDUWRI WKLV LQIUDVWUXFWXUH ,Q WKHFRQWH[WRI WKLVSURMHFW WKRVHDVVHWV
ZKLFKDUHLQGHSHQGHQWSDUWVRIWKHURDGZLOOQRWEHWDNHQLQWRFRQVLGHUDWLRQ

$VVHWDOVRVLQJOHDVVHWVXEDVVHW
7KH WHUP$VVHW ZLOO EH XVHG WR GHVFULEH HOHPHQWV DQGRU FRPSRQHQWV RI WKH7RWDO5RDG ,QIUDVWUXFWXUH
$VVHW VHHGHILQLWLRQDERYH$VLQJOHDVVHWFDQFRQVLVWRI GLIIHUHQW VXEHOHPHQWVRUFRPSRQHQWV HJ D
EULGJH FRQVLVW RI WKH VXSHUVWUXFWXUH HGJH EHDPV H[SDQVLRQ MRLQW HWF ZKLFK DUH VXEHOHPHQWV RI WKH
EULGJH)XUWKHUPRUHLWLVSRVVLEOHWRJURXSGLIIHUHQWVLQJOHDVVHWVIURPDPRUHJHQHUDOSRLQWRIYLHZHJ
EULGJHVWXQQHOVFXOYHUWVHWFPD\EHFROOHFWLYHO\JURXSHGDV(QJLQHHULQJ6WUXFWXUHVZKLOVWURDGVLJQV
JXDUGUDLOVOLJKWLQJPD\EHFROOHFWLYHO\JURXSHGDV5RDG)XUQLWXUH

6WDNHKROGHU
,QWKHFRQWH[WRIWKLVSURMHFW6WDNHKROGHUVDUHGHILQHGDVDVSHFLILFRUJHQHUDOJURXSRISHRSOHZKLFKDUH
GLUHFWO\RULQGLUHFWO\DIIHFWHGE\WKHSODQQLQJFRQVWUXFWLRQRSHUDWLRQDQGPDLQWHQDQFHHWFRIWKH7RWDO
5RDG,QIUDVWUXFWXUH$VVHW$FFRUGLQJWRWKHDFWXDO3,$5&GHILQLWLRQV3,$5&GLFWLRQDU\WKH
6WDNHKROGHUVFDQEHFDWHJRULVHGLQWRWKHIROORZLQJJURXSV
x 8VHUV
x 2ZQHUV
x 2SHUDWRUV
x 1HLJKERXUV
x )LQDQFLQJERG\
x 6RFLHW\

$VVHW0DQDJHPHQW
$VVHW0DQDJHPHQWLVWKHFRPSUHKHQVLYHWHUPWRGHVFULEHDOOPDQDJHPHQWDFWLYLWLHVRQRQHRUPRUH$VVHWV
RIWKH7RWDO5RDG,QIUDVWUXFWXUH$VVHW,WUHIHUVSULPDULO\WRPDLQWHQDQFHDQGRSHUDWLRQDFWLYLWLHVEXWDOVR
WRLPSURYHPHQWDQGH[WHQVLRQRIH[LVWLQJ$VVHWV

&URVV$VVHW0DQDJHPHQW
&URVV$VVHW0DQDJHPHQWLVWKHFRPELQDWLRQRIPDQDJHPHQWWDVNVDQGDFWLYLWLHVRYHUGLIIHUHQW$VVHWVRI
WKH7RWDO5RDG,QIUDVWUXFWXUH$VVHWZLWKLQDSUHGHILQHGPDQDJHPHQWSURFHVV7KHVHWDVNVDQGDFWLYLWLHV
FDQWRYDULRXVGHJUHHVKDYHWHFKQLFDOHFRQRPLFVWUDWHJLFDQGHQYLURQPHQWDOREMHFWLYHVFRQVLGHUDWLRQV

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3HUIRUPDQFH,QGLFDWRU
3HUIRUPDQFH,QGLFDWRULVDFRPSUHKHQVLYHWHUPLQGLFDWLQJWKHFRQGLWLRQRIWKH7RWDO5RDG,QIUDVWUXFWXUH
$VVHW,WFDQEHH[SUHVVHGLQWKHIRUPRIDWHFKQLFDOSDUDPHWHUDQGRULQWKHIRUPRIDQLQGH[
GLPHQVLRQOHVV

6LQJOH3HUIRUPDQFH,QGLFDWRU
$6LQJOH3HUIRUPDQFH,QGLFDWRULVDGLPHQVLRQDORUGLPHQVLRQOHVVQXPEHUUHODWHGWRRQO\RQH
WHFKQLFDOFKDUDFWHULVWLFRIDQ$VVHW6XEDVVHWRUWKH7RWDO5RDG,QIUDVWUXFWXUH$VVHWLQGLFDWLQJ
WKHFRQGLWLRQRIWKDWFKDUDFWHULVWLF
&RPELQHG3HUIRUPDQFH,QGLFDWRU
$&RPELQHG3HUIRUPDQFH,QGLFDWRULVDGLPHQVLRQDORUGLPHQVLRQOHVVQXPEHUUHODWHGWRWZRRU
PRUHGLIIHUHQWFKDUDFWHULVWLFVRIDQ$VVHW6XEDVVHWRUWKH7RWDO5RDG,QIUDVWUXFWXUH$VVHW
*HQHUDO3HUIRUPDQFH,QGLFDWRU
$*HQHUDO3HUIRUPDQFH,QGLFDWRULVDPDWKHPDWLFDOFRPELQDWLRQRI6LQJOHDQGRU&RPELQHG
,QGLFDWRUVZKLFKGHVFULEHWKHD6LQJOH$VVHWRUWKH7RWDO5RDG,QIUDVWUXFWXUH$VVHWFRQGLWLRQ
FRQFHUQLQJGLIIHUHQWDVSHFWVOLNHVDIHW\HQYLURQPHQWHWFDOVRFDOOHG*OREDO3HUIRUPDQFH
,QGLFDWRU

6WDNHKROGHU5HTXLUHPHQWV
$VVHWPDQDJHPHQW LV WKH VWUXFWXUHGSURFHVVRI SODQQLQJ UHVRXUFHV DQG LQYHVWPHQWV LQRUGHU WR IXOILO
SXEOLF H[SHFWDWLRQV ,Q URDG WUDQVSRUW DVVHW PDQDJHPHQW UHTXLUHV URDG PDQDJHUV DQG DXWKRULWLHV WR
XQGHUVWDQGDQGDGGUHVVWKHQHHGVDQGH[SHFWDWLRQVRIVWDNHKROGHUVLHDOOWKRVHZKRGLUHFWO\RULQGLUHFWO\
LQWHUDFW ZLWK WKH V\VWHP 6WDNHKROGHUV FDQ EH LQWHUQDO IURP ZLWKLQ WKH RUJDQLVDWLRQ DQG H[WHUQDO
RXWVLGH WKH RUJDQLVDWLRQ )RU URDG DGPLQLVWUDWLRQV EDVHG RQ WKH DERYH GHILQLWLRQV NH\ H[WHUQDO
VWDNHKROGHUV WKHUHIRUH LQFOXGH RZQHUV JHQHUDOO\ JRYHUQPHQW DQG LWV DJHQFLHV VXSSOLHUV DQG WKH
FRPPXQLW\IURPZKLFKLWGUDZVUHVRXUFHVDQGFXVWRPHUVHJWD[SD\HUVXVHUVDQGWKRVHDIIHFWHGE\WKH
QHWZRUNV6RPRVWRI WKH(XURSHDQ15$VDUHDZDUHRI WKHLU VWDNHKROGHUV)RU VRPHRI WKHP UHJXODU
FRQWDFWV DQG PHHWLQJV SURYLGH VXIILFLHQW LQVLJKW LQWR UHTXLUHPHQWV )RU RWKHUV UHJXODU VXUYH\V HJ
FXVWRPHUVDWLVIDFWLRQDLGLQGHWHUPLQLQJWKHUHTXLUHPHQWV(;3(&77KHPDLQLGHQWLILHGDVSHFWV
FRQFHUQLQJ WKH URDG XVHUV LQFOXGLQJ PRWRULVWV KHDY\ JRRGV YHKLFOH GULYHUV PRWRUF\FOLVWV F\FOLVWV
SDVVHQJHUVDQGSHGHVWULDQVLQWKHVHVXUYH\VZHUHULGHTXDOLW\VDIHW\DQGOHYHORIVHUYLFHLHDYDLODELOLW\
WUDYHO WLPH UHOLDELOLW\7KHDLP LV WRXQGHUVWDQGVWDNHKROGHUV¶H[SHFWDWLRQVDQGSHUFHSWLRQV LQ WKH URDG
WUDQVSRUW V\VWHP 7KLV SURYLGHV LQSXW IRU URDG DGPLQLVWUDWLRQV WR HVWDEOLVK VHUYLFH OHYHOV DQG ILQDOO\
HIIHFWLYHO\LQFRUSRUDWHWKHPZLWKLQWKHFURVVDVVHWPDQDJHPHQWSURFHVVWRPHHWILQDQFLDOHQYLURQPHQWDO
DQGVRFLDOUHTXLUHPHQWV,Q352&5266LWZDVGHFLGHGWRJURXSWKHVWDNHKROGHUUHTXLUHPHQWVLQWR
x 6DIHW\
x &RVWV
x (QYLURQPHQW
x &XVWRPHU6DWLVIDFWLRQLQFO$YDLODELOLW\

0RQLWRULQJDQG0DQDJHPHQW1HHGV
,I \RX FDQ
W PHDVXUH LW \RX FDQ
W PDQDJH LW ± LV D IDPRXV TXRWH RULJLQ XQNQRZQ RIWHQ XVHG WR
GHVFULEHWKHQHFHVVLW\IRUPHDVXUDEOHLQGLFDWRUVLQDPDQDJHPHQWSURFHVV$QGWKLVKROGVYDOLGIRUDVVHW
PDQDJHPHQW LQ JHQHUDO DQG VSHFLILFDOO\ IRU FURVV DVVHWPDQDJHPHQW LQ SDUWLFXODU ,Q FRPPRQSUDFWLFH
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HDFK VLQJOH JURXS RI DVVHWV LVPHDVXUHGPRQLWRUHG DQG DQDO\]HG WR EHPDQDJHG LQGLYLGXDOO\ )RU WKLV
SXUSRVHVSHFLILFPDQDJHPHQWV\VWHPVOLNH3DYHPHQW0DQDJHPHQW6\VWHP306%ULGJH0DQDJHPHQW
6\VWHP %06 HWF ZHUH GHYHORSHG 7KRVH V\VWHPV HQDEOH D VHOHFWLRQ RI DSSURSULDWH PDLQWHQDQFH
VROXWLRQVVWUDWHJLHVE\XVLQJGLIIHUHQWDQDO\VLVPHWKRGVHJSULRULWL]DWLRQOLIHF\FOHDQDO\VLV/&$OLIH
F\FOH FRVW DQDO\VLV /&&$ HWF 7KH PHWKRG WR EH XVHG WR GHILQH D UHFRPPHQGHG PDLQWHQDQFH
WUHDWPHQW LV VWURQJO\ GHSHQGHQW RQ WKH DYDLODELOLW\ RI WHFKQLFDO GDWD DQG WKH SUHGLFWDELOLW\ RI WKRVH
FKDUDFWHULVWLFV ZKLFK GHVFULEH WKH GHWHULRUDWLRQ RI WKH DVVHW RU HOHPHQWV %XW WKH VHSDUDWLRQ RI DVVHW
PDQDJHPHQW LQ GLIIHUHQW VXEPDQDJHPHQW V\VWHPV RIWHQ KHOG XQGHU WKH UHVSRQVLELOLW\ RI GLIIHUHQW
PDQDJHPHQWGHSDUWPHQWVPLJKWEHVHHQDVWKHVRXUFHIRUDOOGLIILFXOWLHVLQLGHQWLI\LQJDSSURSULDWHFURVV
DVVHWPDQDJHPHQWPHWKRGV+RZHYHUWKHIDFWWKDWLQGLFDWRUVIRUHDFKDVVHWRIWKHWRWDOLQIUDVWUXFWXUHDUH
DYDLODEOHDLGVLQVHWWLQJXSDFURVVDVVHWPDQDJHPHQWV\VWHP
,QJHQHUDO352&5266GLVWLQJXLVKHVEHWZHHQWZRPHWKRGVRIFURVVDVVHWPDQDJHPHQWRSWLPLVDWLRQ
 %RWWRPXSDSSURDFK
 7RSGRZQDSSURDFK

%RWKDSSURDFKHVDUHYDOLGDQGFRQVLVWHQW LQ ILQGLQJDQRSWLPXPVROXWLRQEDVHGRQ WKHSUHFRQGLWLRQV
LHVWUDWHJLFUHTXLUHPHQWVUHJXODWRU\DQGOHJDO IUDPHZRUN7KHGLIIHUHQFHLVPHUHO\WREHVHHQLQWKH
ZD\ WKHRSWLPXPVROXWLRQ LV LGHQWLILHG7KH WZRDSSURDFKHVDUHXVHG WRYLVXDOL]H WKHGLIIHUHQWFRQFHSW
DQG WR KHOS URDG RSHUDWRUV DQG URDG DXWKRULWLHV LGHQWLI\LQJ WKH DSSURSULDWH FRQFHSW ILWWLQJ WKHLU
UHTXLUHPHQWVDQGSUHUHTXLVLWHV7KHDXWKRUVDVVXPHWKDWWKHVHDSSURSULDWHFRQFHSWVDUHPHUHO\ORFDWHGLQ
EHWZHHQWKH%RWWRPXSDQG7RSGRZQDSSURDFK

%RWWRPXS$SSURDFK
7KH%RWWRP8SDSSURDFK LV VWURQJO\ LQIOXHQFHGE\ WKH WHFKQLFDODVVHVVPHQWRI LQGLYLGXDOJURXSVRI
DVVHWV3UHGHILQHGWHFKQLFDOUHTXLUHPHQWVRUWKUHVKROGVDUHWKHEDVLVIRUWKHUHFRPPHQGHGPDLQWHQDQFH
DFWLYLWLHVRQHDFKVLQJOHVXEDVVHWRUHOHPHQWWREHWDNHQLQWRFRQVLGHUDWLRQ8VXDOO\HDFKVLQJOHJURXSRI
DVVHWV LV DQDO\]HG LQGLYLGXDOO\ E\ VSHFLILF PDQDJHPHQW V\VWHPV 7KRVH V\VWHPV HQDEOH D VHOHFWLRQ RI
DSSURSULDWHPDLQWHQDQFHVROXWLRQVE\XVLQJGLIIHUHQWDQDO\VLVPHWKRGVXQGHUDFHUWDLQQXPEHURIJLYHQ
SUHFRQGLWLRQV)RUILQGLQJDQRSWLPXPVROXWLRQWKHSUHFRQGLWLRQVVHWE\WKH15$RUWKHURDGRSHUDWRU
PXVWEHNQRZQDQGFDQEHRIPRQHWDU\RUQRQPRQHWDU\QDWXUHHJDYDLODEOHEXGJHWIRUDVLQJOHJURXS
RIDVVHWVRYHUDFHUWDLQWLPHSHULRG7KHFURVVDVVHWPDQDJHPHQWSURFHVVLVXVXDOO\QRWFDUULHGRXWZLWKLQ
WKLV OHYHO RI DSSOLFDWLRQ EXW WKH UHVXOWV FDQEHXVHG DV DEDVLV IRU WKH IROORZLQJSURFHVVRI FURVV DVVHW
³FRRUGLQDWLRQ´ ,Q PDQ\ FRXQWULHV DURXQG WKH JOREH WKH %RWWRP8SSURFHVV LV ZHOO HVWDEOLVKHG DQG
VWURQJO\ VXSSRUWHG E\ VRSKLVWLFDWHG PDQDJHPHQW WRROV 0DQ\ 15$V DUH RUJDQL]HG DFFRUGLQJ WR DVVHW
UHODWHGWDVNVVRWKDWWKLVDSSURDFKILWVWRDVVHWVSHFLILFPDQDJHPHQWSURFHVVHV
7KHUHVXOWVRIWKHLQGLYLGXDODVVHWDVVHVVPHQWVDUHWKHEDVLVIRUWKHGHILQLWLRQRIPDLQWHQDQFHSURMHFWV
DFURVVGLIIHUHQWW\SHVRIURDGDVVHWVZKHUHWHFKQLFDODQGHFRQRPLFNH\SHUIRUPDQFHLQGLFDWRUVDUHEHLQJ
XVHGWRGHVFULEHWKHHIIHFWVRIWKHPHDVXUHV2IFRXUVHWKHSURFHVVRIFURVVDVVHWFRRUGLQDWLRQEULQJVLQ
WKH VWUDWHJLF WDUJHWV VHH FKDSWHU  6WDNHKROGHU 5HTXLUHPHQWV EXW LQIOXHQFHV VWURQJO\ WKH ³RSWLPLVHG´
UHVXOWVRIVLQJOHDVVHWDVVHVVPHQW7KLVPHDQVWKDWWKHRSWLPDOPDLQWHQDQFHVROXWLRQRIWKHVLQJOHJURXSV
RIDVVHWVKDVWREHFKDQJHGRIWHQLQWKHFRRUGLQDWLRQSURFHVV7KHFRQVHTXHQFHLVWKDWWKHUHFRPPHQGHG
FRQVWUXFWLRQSURJUDPRIDVLQJOHJURXSRIDVVHWVDIWHUFRRUGLQDWLRQGRHVQRWPDWFKWKHVLQJOHRSWLPXP
VROXWLRQDQ\PRUH7KHDGYDQWDJHRIWKH%RWWRPXSDSSURDFKLVDFRPSUHKHQVLEOHWHFKQLFDODVVHVVPHQWRI
VLQJOHDVVHWV7KHGLVDGYDQWDJHFDQEHVHHQLQWKHUXGLPHQWDU\FRQVLGHUDWLRQRIWKRVHUHTXLUHPHQWVZKLFK
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DUH FURVV DVVHW UHODWHG DQG QHHG D IRUHVLJKWHG DGMXVWPHQW EHWZHHQ WKH GLIIHUHQW VLQJOH JURXSV RI DVVHWV
IURPWKHEHJLQQLQJ
7RSGRZQ$SSURDFK
,QFRQWUDVWWRWKHDERYHPHQWLRQHGERWWRPXSDSSURDFKWKLVIRUPRIUHVRXUFHDOORFDWLRQLVEDVHGRQD
FHQWUDOGHFLVLRQZKLFKGHDOVZLWKLQIUDVWUXFWXUHRQDQHWZRUNOHYHO6HHLQJDVWKHXSNHHSRIH[LVWLQJDVVHWV
LQ (XURSH FRQVXPHV D FRQVLGHUDEOH SDUW RI URDG RSHUDWRUV¶ EXGJHWV FRPSDUHG WR WKH DPRXQW VSHQW RQ
QHWZRUNH[SDQVLRQVLJQLILFDQWVDYLQJVFDQEHDFKLHYHGLIURDGLQIUDVWUXFWXUHLVWUHDWHGFROOHFWLYHO\UDWKHU
WKDQRQDQDVVHWE\DVVHWEDVLV
7KHGHFLVLRQVLQYROYHGLQDWRSGRZQDSSURDFKUHTXLUHDFRPSUHKHQVLYHXQGHUVWDQGLQJRIWKHRYHUDOO
VWDWH RI WKH QHWZRUN 5RDG DJHQFLHV ZRXOG DOORFDWH FHUWDLQ UHVRXUFHV WR FHUWDLQ DVVHWV ZLWK WKH DLP RI
PDLQWDLQLQJ RU LPSURYLQJ WKHLU FRQGLWLRQ WKXV SURGXFLQJ DQ RYHUDOO VWDQGDUG RI LQIUDVWUXFWXUH WKDW
FRUUHVSRQGV WR WKHLU GHVLUHG RU IHDVLEOH WDUJHW 7KH LPSOHPHQWDWLRQ RI VXFK DQ DSSURDFK LV KLJKO\
GHSHQGHQW RQ KRZ WKH URDG DJHQFLHV WKHPVHOYHV IXQFWLRQ HDFK JURXS RI DVVHWV SDYHPHQWV EULGJHV
WXQQHOVHWFPD\IRUH[DPSOHEHPDQDJHGE\GLIIHUHQWGHSDUWPHQWVZKRFRPSHWHIRUUHVRXUFHVIURPWKH
VDPH SRWZKLOH VRPH FRXQWULHVPDQDJH LQIUDVWUXFWXUH RQ D UHJLRQDO EDVLVZKHUH VXEDVVHWVZLWKLQ WKH
VDPHDUHDDUHWUHDWHGFROOHFWLYHO\ZKHUHDVRWKHUVKDYHDFHQWUDODGPLQLVWUDWLRQZKLFKJUHDWO\IDFLOLWDWHV
IXQGDOORFDWLRQZLWKUHVSHFWWRDFKLHYLQJDXQLIRUPREMHFWLYHVWUDWHJ\DFURVVWKHFRXQWU\,UUHVSHFWLYHRI
KRZ URDG DXWKRULWLHV DUH VWUXFWXUHG WKH HVVHQFH RI D FHQWUDOL]HG IXQG GHVLJQDWLRQ LV WKDW GHFLVLRQV DUH
PDGHLQWKHSXUVXLWRIDVWUDWHJLFWDUJHWRQQHWZRUNOHYHOUDWKHUWKDQGHDOLQJZLWKLQGLYLGXDODVVHWVDQG
KRZWRRSWLPDOO\PDLQWDLQWKHPZLWKLQWKHLUUHVSHFWLYHOLIHF\FOH7RSGRZQGHFLVLRQVDUHVXEVHTXHQWO\
PDGHEDVHGRQVWUDWHJLFUHTXLUHPHQWV
$Q H[DPSOHRI VXFK DQ DSSURDFK LV GHWDLOHG LQ WKHZRUNRI0LOG DQG6DOR ZKHUH DGHFLVLRQ
PRGHOZDVGHYHORSHGIRUWKH)LQQLVK5RDG$GPLQLVWUDWLRQ)LQQUDZLWKWKHDLPRISURYLGLQJDV\VWHPDWLF
GHFLVLRQ WRRO WKDW SHUPLWV IXQG DOORFDWLRQ XQGHU WKH FRQVLGHUDWLRQ RI YDULRXV REMHFWLYHV 7KH PHWKRG
H[SODLQHGE\0LOGDQG6DOR JRHVEH\RQGDPHUHFRVWPLQLPL]DWLRQ WRRO DV LW DLPV WRSURYLGHD
WUDQVSDUHQW DSSURDFK IRU VXEMHFWLYH SUHIHUHQFHV LQ UHVRXUFH VKDULQJ 7KH HYDOXDWLRQ FULWHULD PHQWLRQHG
WKHUHLQDUHURDGVDIHW\DVVHWYDOXHSUHVHUYDWLRQFXVWRPHUVDWLVIDFWLRQDQGHQYLURQPHQWDODVSHFWV7KHVH
DUHLQJRRGDJUHHPHQWZLWKWKHIDFWRUVFRQWULEXWLQJWRWKHVRFDOOHGJOREDOSHUIRUPDQFHLQGLFDWRULQ&267
$FWLRQZKHUHLQGLFHVIRUVDIHW\FRPIRUWVWUXFWXUHDQGHQYLURQPHQWDUHXVHGWRGHVFULEHWKH
RYHUDOOQHWZRUNDQGWRLGHQWLI\SRWHQWLDOO\ZHDNHUVHFWLRQV'HVSLWHWKHUHSRUW¶VIRFXVRQSDYHPHQWVWKH
LGHD FDQ EH H[SDQGHG WR RWKHU VXEDVVHWV RI WKH WRWDO URDG LQIUDVWUXFWXUH 5HJDUGOHVV RIZKHWKHU D WRS
GRZQDSSURDFKLVLPSOHPHQWHGRQDUHJLRQDOQDWLRQDORUHYHQ(XURSHDQOHYHOWKHPDLQWHQDQFHVWUDWHJ\
DULVLQJ IURP D FHQWUDO UHVRXUFH DOORFDWLRQ LV WKH UHVXOW RI VXEMHFWLYHO\ GHILQHG JXLGHOLQHV RU PLQLPXP
UHTXLUHPHQWVVXFKDVSUHVFULEHGVDIHW\VWDQGDUGVDFFHSWDEOHHQYLURQPHQWDOHIIHFWVDQGGHVLUHGFXVWRPHU
VDWLVIDFWLRQ 7KHVH WDUJHWV DUH VXEMHFW WR FHUWDLQ ERXQGDU\ FRQGLWLRQV HJ UHVWULFWHG IXQGLQJ DQG DUH
XVXDOO\ D PXOWLYDULDWH IXQFWLRQ ZKHUH HDFK YDULDEOH KDV DQ DUELWUDULO\ DVVLJQHG ZHLJKWLQJ IDFWRU WKDW
GHSHQGVRQZKHWKHUWKHSUREOHPLVDSSURDFKHGIURPWKHSRLQWRIYLHZRIWKHURDGRSHUDWRUWKHXVHURUDQ\
RIWKHRWKHUVWDNHKROGHUVPHQWLRQHGDERYH
2XWORRN
7KH RYHUDOO REMHFWLYH RI 352&5266 LV WR GHYHORS D IUDPHZRUN IRU FURVV DVVHW PDQDJHPHQW
RSWLPLVDWLRQFRQVLGHULQJDOODVSHFWVLQDVVHWPDQDJHPHQWLHVWDNHKROGHUUHTXLUHPHQWVPRQLWRULQJDQG
PDQDJHPHQW QHHGV VWUDWHJLF REMHFWLYHV FRVW DQG YDOXH FRQVLGHUDWLRQ OLIH F\FOH RULHQWHG DSSURDFK
HQYLURQPHQWDO DVSHFWV 7KLV DPELWLRXV JRDO LV KHDYLO\ GHSHQGHQW RQ WKH JRRG FRRSHUDWLRQ DQG
2028   Stefan Deix et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2022 – 2028 
FRPPXQLFDWLRQRIDOO LQYROYHGH[SHUWVIURPYDULRXVILHOGV LQDVVHWPDQDJHPHQWDOODURXQG(XURSH7KH
ILUVW UHVXOWV GHOLYHUHG IURP WKH352&5266FRQVRUWLXPDQG WKH7$%JLYH DSURPLVLQJRXWORRN IRU WKH
ILQDOUHVXOWV7KHFKRVHQDSSURDFKHV%RWWRPXSDQG7RSGRZQDVVXUHODUJHFRYHUDJHDSSOLFDELOLW\DQG
UHOHYDQFHIRUYDULRXV(XURSHDQDVVHWPDQDJHUVEHLQJHLWKHUHDUO\DGRSWHUVRUFDWFKLQJXSLQFURVVDVVHW
PDQDJHPHQW
$FNQRZOHGJHPHQWV
7KH DXWKRUV ZRXOG OLNH WR DFNQRZOHGJH WKH VXSSRUW RI WKH 352&5266 SDUWQHUV DQG 352&5266
7HFKQLFDO$GYLVRU\%RDUGFKDLUHGE\3URI'U-RKDQQ/LW]NDDQG WKH(5$1(75RDG&RQVRUWLXPIRU
IXQGLQJWKHUHVHDUFKDQGVXSSRUWLQJWKHSURMHFW
5HIHUHQFHV
/LW]ND-/HEHQ%7RUUH)/D:HQLQJHU9\FXGLO$/XUGHV$QWXQHV0GH.RNRW'0ODGHQRYLF*%ULWWDLQ6	9LQHU
+&267$FWLRQ±3HUIRUPDQFH,QGLFDWRUVIRU5RDG3DYHPHQWV7KHZD\IRUZDUGIRUSDYHPHQWSHUIRUPDQFH
LQGLFDWRUVDFURVV(XURSH)LQDO5HSRUW&267

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